IT IS the purpose of this paper to discuss two properties of the three "unipolar" extremity leads' commonly used in electrocardiography. The two properties are:
(1) The algebraic sum of the potential differences recorded by the three "unipolar" extremity leads must equal zero.
VR + VL + VF = 0 (2) An augmented "unipolar" extremity lead2 must be 50 per cent larger than the respective unaugmented "unipolar" extremity lead. We shall demonstrate that these two properties must be true independent of the validity of the Einthoven hypothesis. Therefore, this paper has no bearing upon the validity of the Einthoven hypothesis.3-6 This discussion is undertaken because differences of opinion have been expressed regarding the nature of the relationships expressed in (1) and (2) .
It seems to be a rather common belief that since the sum of the "unipolar" extremity leads is zero, the Wilson central terminal must be a zero potential electrode. On When one first considers that the algebraic sum of the voltages recorded by the three "unipolar" extremity leads must equal zero, it may be difficult to see why this does not prove that the Wilson central terminal itself is at field zero. * However, it will be shown below that when any three points on the body are connected to form a central terminal and then leads are taken by recording the potential difference between this central terminal and each of the three points in turn, the algebraic sum of the potential differences recorded in these three leads will be zero. Thus, the successful performance of this experiment will do no more than verify this mathematical relationship. It will not throw any light on the degree to which the Wilson not add up to zero because of a change in position of the heart from lead to lead. Another fundamental condition that must be provided for, whether the leads are recorded simultaneously or consecutively, is the equalization of the resistors in the neutral network of the central terminal.9' 1' Because of the possible variation in the resistance between a limb electrode and the tissues beneath the electrode, ideally these neutral network resistors should have very high values so that the skin-electrode resistance variations will constitute only a small fraction of the total resistance in each branch of the neutral network. In routine work we must compromise in our choice of the value of these neutral network resistors, because as these resistances are increased in value, the recording system becomes more and more susceptible to alternating current interference pickup, while, on the other hand, as we reduce the value of these resistances, the possible error in the neutral point due to the differences in contact resistances at the limbs becomes greater. In most of our experiments we used the traditional 5000 ohm resistors but in six experiments 50,000 ohm resistors were used.
In the study to demonstrate the fact that the algebraic sum of the "unipolar" extremity leads must equal zero we proceeded as follows: In two individuals, using three channels of a four channel Sanborn polyviso, 20 series of three points were taken at random and the electrodes normally placed on the three extremities were placed on each of the 20 series of three points. Then figure 1. In figure 1 the two common leads have been superimposed so as to give the illusion of a three channel recording. Eight vertical lines intersecting each complex at the same phase have been drawn. The value of the deflections at the point of intersection of each vertical line was measured and added. Measurements were made to the nearest half millimeter. In every case the sum of the deflections was within 0.5 mm. of zero.
In our study, to demonstrate the fact that an augmented "unipolar" extremity lead is 50 per cent larger than the same unaugmented "unipolar" extremity lead, records were made from 25 individuals in the recumbent position. As far as possible the position of the heart was controlled in each individual by recording all leads in the same phase of held respiration. Five thousand ohm resistors were employed in the circuit of the central terminal. The deflections recorded by V leads were made directly comparable in magnitude to those recorded by aV leads, by making the standardization for the former 50 per cent greater than for the latter. This technic is more accurate than attempting to compare the two types of leads with the same standardization for each. Fifteen tracings were recorded on the Sanborn Visocardiette with standardization for the aV leads set at 8 mm. = 1 mv., and for the V leads, 12 mm. = magnitude and contour. Figure 2 shows a typical result of such a comparison. 
We see that the left hand sides of equations (3) and (4) are identical. Equating the right hand sides and multiplying by 2 we obtain the desired result.
VRC = 2aVRC
Similarly it may be shown that VLC (1) The algebraic sum of the potential differences recorded by the three "unipolar" extremity leads must equal zero. 
